Abstract Objective: To describe intensive care unit (ICU) discharge practices, examine factors associated with physicians' discharge decisions, and explore ICU and hospital characteristics and clinical determinants associated with the discharge process. Design: Survey in adult ICUs affiliated with the Swiss Society of Intensive Care Medicine. Interventions: Questionnaire inquiring about ICU structure and organization mailed to 73 medical directors. Level of monitoring, intravenous medications, and physiological variables were proposed as elements of discharge decision. Five clinical situations were presented with request to assign a discharge disposition. Measurements and results: Fifty-five ICUs participated, representing 75% of adult Swiss ICUs. Responsibility for patient management was assigned in 91% to the ICU team directing patient care. Only 22% of responding centers used written discharge guidelines. One-half of the respondents considered at least 10 of 15 proposed criteria to decide patient discharge. ICUs in central referral hospitals used fewer criteria than community and private hospitals. The availability of intermediate care units was significantly greater in university hospitals. The ICU director's level of experience was not associated with the number of criteria used. In the five clinical scenarios there was wide variation in discharge decision. Conclusions: Our data indicate that there is marked heterogeneity in ICUs discharge practices, and that discharge decisions may be influenced by institutional factors. University teaching hospitals had more intermediate care facilities available.
Introduction
Intensive care units (ICUs) are among the most technologically sophisticated and expensive components of the health care delivery system, and they now form an essential part of hospital care. A significant number of research groups are focusing their attention on improving the organization of the ICU and defining its place in the continuum of care [1, 2, 3, 4, 5] . In addition, geographical, organizational, and socioeconomic conditions are driving forces determining access to health care resources. The ICU organization (closed or open) [6, 7] , the type of physician coverage (full-time intensivist or consulting physician) [8] , and the availability of step-down units [9] all markedly influence patient flow patterns through the ICU. Although consensus guidelines for discharge exist [10] , very little information is available on local ICU discharge practices. The lack of data is intriguing since it has been reported that mortality after ICU discharge is not negligible, ranging between 6% to 27% [11] . Recent data suggest that some of these post-ICU deaths are associated with inappropriately early ICU discharge and were therefore potentially preventable [12] . Furthermore, patients requiring readmission to the ICU have not only disproportionately high hospital mortality rates, ranging from 25% to 58% [13, 14] , but also prolonged ICU and hospital stay [15, 16, 17] .
Nonetheless, establishing discharge criteria is not as simple as determining whether a patient requires a reduced level of care, and many institutional factors may influence this decision. Within any institution a patient must meet both nursing and medical standards to be eligible for ICU discharge [18] . However, very little is known about how physicians make ICU discharge decisions at the individual level. These decisions are complex and are influenced by several factors including perceived prognosis, severity of illness, physician preferences and experience, bed availability, staffing of the normal hospital ward, and the accessibility to lower level care facilities (e.g., intermediate care units) [9, 19] .
The aim of the present study was to ascertain the criteria used to decide on patient discharge from Swiss ICUs. Additionally, we investigated whether differences in the discharge criteria depend on the structure and/or organization of the ICU, and on hospital affiliation.
Materials and methods

Census sample and development
The population sample for the study was based on the Swiss Society of Intensive Care Medicine database of all accredited adult ICUs for the year 2002, with a sampling frame of 73 ICUs. All types of ICU, i.e., surgical, medical, and mixed medical-surgical, were included in this voluntary and anonymous survey. For the purpose of the present study the institutions were classified into three groups according to the size and function of their respective hospital [20] : university teaching hospitals (group A; !600 beds), central referral hospitals (group B; 300-599 beds), and community and private for-profit hospitals (group C; <300 beds). The institutional ethics committee waived the requirement for consent since this was a voluntary anonymous survey.
Survey instrument
A questionnaire composed principally of closed questions was structured in two sections (see Electronic Supplementary Material). The first section was designed specifically to obtain information on the organization and structure of the ICU. The second identified criteria for discharge decision making (process of care) and focused on specific discharge practices including the use of physiciandriven discharge protocols, the use of discharge criteria based on the requirement for monitoring devices, nurse-driven discharge criteria (e.g., chest therapy, wound-dressing), intravenous medications, and physiological variables. The evaluation of the discharge process was based on the illustration of five clinical situations (Electronic Supplementary Material) A motivational letter explaining the aim of the study and emphasizing the importance of completing the questionnaire was mailed to the medical directors of each ICU. To increase the response rate up to three reminders were sent, starting 1 month after the initial correspondence and then monthly until December 2002.
To identify potential ambiguities in the formulation of the questions a pretest was carried out using a selected sample of six senior physicians, all members of the Swiss ICU network, with extensive experience in the practice of intensive care medicine. The pretesting expert group was requested to complete the questionnaire and to provide written feedback regarding items on which they experienced difficulty. All of the comments and suggestions proposed by the expert group were considered. After finalization of the survey questionnaire the instrument was sent to the clinical centers and data collection took place from June to December 2002.
Data collection included the following variables: ICU director's number of years of experience, board certification in intensive care medicine, board certification in other specialties, job position/title, Institutional classification, type of ICU, open or closed ICU unit model ("open," a unit where affiliated physicians can admit patients to the ICU and have primary responsibility for patient's care; "closed," a unit where responsibility for patient management is transferred to the ICU team who directs patient's care), number of beds, number of ICU admissions per year, availability of intermediate care facilities, use of computerized information systems, assessment of nurse work-load, time restrictions on ICU discharge, and a list of discharge decision elements including the physiological variables used in the acute physiological score of the Acute Physiology and Chronic Health Evaluation II severity of illness index [21] . Inconsistencies in data reporting were verified and entry errors were corrected when possible, or the data were recorded as missing.
Statistical analysis
We present several summary measures to describe our results. For univariate summaries frequency tables are used to describe categorical and classification variables; estimated means and standard deviations are used to describe variables of a continuous nature (e.g., ICU admissions/year, average length of stay in the ICU). Bivariate associations are assessed by Pearson's correlation coefficient for continuous variables, k statistic for categorical variables, and regression analysis for combinations of categorical and continuous variables.
Regression analysis is also used in our multivariable models of association. The primary predictor of interest was type of institution. Our primary aims were to investigate the association between type of institution, the predictor variable (university teaching hospitals, A; central referral hospitals, B; community and private forprofit hospitals, C), and: (a) ICU structure and organization, (b) number of discharge criteria, and (c) the discharge disposition in each clinical situation. We used logistic regression and linear regression to model the above associations. Summary statistics for the linear regression models are mean differences; odds ratios are given for logistic regression models. For each clinical situation Pearson's c 2 test was used to test for associations where appropriate. In secondary analyses the type of unit (mixed, medical, and surgical) was used as the main exposure of interest. Differences at p values less than 5% were considered statistically significant; all statistical tests are two-tailed. The STATA statistical software, version 7.0 (Stata, College Station, Tex., USA) was used in all analyses.
Results
A total of 55 questionnaires were returned during the 6-month period, providing a 75% response proportion. The proportion of nonrespondents was 22% in group A (uni-versity teaching hospitals), 20% in group B (central referral hospitals), and 42% in group C hospitals (community and private for-profit hospitals). Stratifying on ICU type, the proportion of nonrespondents was 40% among medical, 33% among surgical, and 24% among mixed ICUs. Training of ICU medical directors is presented in Table 1 .
Hospital and ICU structure and organization
The hospital structure and characteristics and the organization of the ICUs are summarized in Table 2 . In Switzerland the number of ICU beds per inhabitants is 1/ 10,000. Characteristics of the ICU patient population are shown in Table 3 . Post-ICU mortality was reported by 32 ICU directors. The average post-ICU mortality rate was 5.8€3.7% at hospital discharge, and 6.7€3.7% at 28 days. The majority of the ICUs (75%) defined their caseload as mixed medical and surgical. Intermediate care units were available primarily in university teaching hospitals (77% in teaching vs. 30% in central referral and 23% in community and private hospitals; p=0.01, test of independence, c 2 with 2 d.f.). In 91% of ICUs the responsibility for patient management was transferred to the ICU team who directed patient's care, and only the ICU medical team was authorized to write orders ("closed unit" model).
Discharge criteria
Criteria precluding patient's discharge and their distribution by hospital type are presented in Table 4 . Only a small proportion of the responding centers (22%) reported using written guidelines for discharging patients from the ICU. In most of the ICUs the administration of intravenous vasoactive medications did not allow ICU discharge (Table 4) . One-half of the respondents indicated to consider at least ten criteria to decide on transfer from the ICU. There was a significant association between the number of criteria used and the type of institution, with central referral hospitals reporting using on average two fewer criteria (mean difference 2.5, 95% CI 4.69-0.31, p=0.026) than community and private hospitals. However, teaching hospitals reported a number of criteria not different from community and private hospitals (difference 0.83, 95% CI, 3.56-1.92, p=0.55). Table 5 presents the results of the five clinical case descriptions inquiring about eligibility for discharge from adult ICUs. For each clinical picture the respondents were asked to assign a discharge disposition. In clinical situation no. 1 the odds for a patient of remaining in the ICU were higher in patients hospitalized in community and private hospitals than in university teaching hospitals (p=0.028, logistic regression). In the other four clinical situations the likelihood of remaining in the ICU or being transferred to an intermediate care unit or to a general ward was the same in the different levels of hospital (Table 5) . Overall, although the agreement among respondents exceeded chance, there was lack of consensus with regard to preferences of patient disposition (k=0.035, p<0.01).
Clinical situations
Discussion
The purpose of the current study was to determine the characteristics of and the variation in the structure and organization of Swiss ICUs and the process implemented to discharge patients from the ICU. In Switzerland the majority of ICUs are of the "closed" type, with specialists a Criteria selection was not mutually exclusive: multiple entries were allowed; numbers do not add up to 100% because of missing data b Continuous intravenous use trained in intensive care assuming full responsibility for patient care. Despite the recommendations proposed by the American Society of Critical Care Medicine only a minority of the responding ICUs (22%) use written discharge guidelines. The lack of agreement in the responses to the clinical situations indicated considerable heterogeneity of discharge practices among the ICUs surveyed. The variation in the responses to the clinical scenarios may indicate that written criteria for discharge from intensive care are of limited value without bedside evaluation of individual patients by an experienced clinician. However, the approach to patient discharge was affected principally by factors independent of patient's condition. For example, in clinical situation no. 1 none of the responders from university teaching hospitals indicated that they would keep the patient in the ICU, whereas 40% of the responders from community hospitals would continue monitoring the patient in the ICU. A possible explanation for these differences in discharge practices is the greater availability of intermediate care units in larger hospitals. There may also be differences in training and experience between the general ward personnel and ICU caregivers. However, our survey did not find significant differences in ICU directors' level of training between different institutions. With 25% missing data from our census, we believe that the responses from directors who did not respond to the survey would not have differed significantly from those directors who did participate. The current survey does not address the ICU case mix at the individual level, but the large number of and variability in participating ICUs allows generalization regarding ICUs with different structures and organization.
It is accepted that discharge to a lower level of care is appropriate if: (a) a patient's physiological status is stabilized, and the need for ICU monitoring and care is no longer required; and (b) no further active interventions are planned [10] . Moreover, discharge criteria from critical care units should reflect the admitting criteria to the next level of care [22] . It has been shown that patients discharged at night and with elevated discharge Therapeutic Intervention Scoring System scores had higher post-ICU mortality [19, 23] . Furthermore, increased pressure for ICU beds may also result in premature discharge and contribute to increase post-ICU hospital mortality [24, 25] . However, a recent study found no association between the time of discharge from the ICU and subsequent hospital mortality [11] . Interestingly, almost none of the surveyed ICUs restricted the ability to discharge patients around the clock both on weekdays and on weekends (data not shown).
In recent years there has been an increased focus on outcome after intensive care [26] , and scores for pre- dicting outcome have been validated [27] . Careful neurological assessment, meticulous attention to respiratory transfer orders, and prompt respiratory therapy in the general ward may significantly decrease the need for early readmission to the ICU. The effectiveness of followup by critical care outreach services ("ICU beyond the wall") after discharge from the ICU has been recently shown [28, 29] . These studies suggest that outreach intervention improves in-hospital mortality and survival to discharge from hospital and significantly decreases readmission to the ICU. Daly et al. [4] found evidence that keeping at-risk patients in the ICU for additional 48 h reduces post-ICU mortality by 39%, using a triage discharge model. Whether the respondents took these considerations into account could not be determined in our survey.
The provision of more high-dependency units has been proposed by many authors to minimize the number of preventable deaths after ICU discharge [12, 24, 25] . In this context the utilization of intermediate care units or the use of "hot zones" in the ward for patients not requiring a high level of care and the creation of "cold zones" in the ICU are important issues [2] .
The present survey is an initial step in collecting information on organization, structure, performance, and outcomes of ICUs in a broad spectrum of settings. Whether these findings are generalizable to other countries cannot be addressed in this study. However, data from previous ICU surveys indicate wide variability in ICU practices. Our data suggest that there is room for improvement in the standardization of safe ICU discharge practices. Whether the presence of intermediate care facilities unloads ICU bed occupancy and efficiently reduces ICU utilization and overall costs needs to be determined. In particular, objective admission and discharge criteria for each type of ICU should be developed. Defining explicit ICU discharge criteria is important to interpret and compare studies evaluating ICU mortality and length of stay as outcome measures. Differences in discharge practices as well as referral patterns among ICUs participating in clinical trials may lead to bias in the interpretation of the results. For example, premature ICU discharge may artificially reduce ICU mortality without decreasing hospital mortality [30] and may also affect ICU length of stay.
Conclusions
Our findings demonstrate marked heterogeneity and lack of consensus regarding discharge decisions among the 55 Swiss ICUs surveyed. Written discharge guidelines are not widely used. University teaching hospitals had more intermediate care facilities available. Larger hospitals use fewer criteria when deciding to discharge a patient from the ICU. Implementation of discharge guidelines may be helpful in daily critical care practice and should be part of overall clinical plan. Establishment of objective discharge criteria is critical for performance evaluation and the understanding of clinical trials or outcomes studies
